In this study, polypyrrole (PPy) conductive polymer was incorporated and dispersed in epoxy coating formulations using a sonication process. Mechanical properties of the prepared coating formulations obtained by the addition of 0.16, 0.25, 0.64, and 0.95 wt.% of PPy were evaluated by the conventional mechanical testing following ASTM standards and nanoindentation technique. The anticorrosive properties of the steel coated samples were investigated by exposing to 3.5% NaCl solution for different periods of exposure varied from 1.0 hour to 21 days. The resistance against corrosion was measured by electrochemical impedance spectroscopy (EIS), while the functional group identification was done by FTIR-ATR analysis. The morphology of the surface for the different epoxy coatings was investigated by field emission scanning electron microscopy (FE-SEM). Results revealed that coatings possessed superior anticorrosion properties with increasing percentages of PPy as indicated by EIS data as well as improved the mechanical properties as confirmed by the nanoindentation measurements.
In this study, polypyrrole (PPy) conductive polymer was incorporated and dispersed in epoxy coating formulations using a sonication process. Mechanical properties of the prepared coating formulations obtained by the addition of 0.16, 0.25, 0.64, and 0.95 wt.% of PPy were evaluated by the conventional mechanical testing following ASTM standards and nanoindentation technique. The anticorrosive properties of the steel coated samples were investigated by exposing to 3.5% NaCl solution for different periods of exposure varied from 1.0 hour to 21 days. The resistance against corrosion was measured by electrochemical impedance spectroscopy (EIS), while the functional group identification was done by FTIR-ATR analysis. The morphology of the surface for the different epoxy coatings was investigated by field emission scanning electron microscopy (FE-SEM). Results revealed that coatings possessed superior anticorrosion properties with increasing percentages of PPy as indicated by EIS data as well as improved the mechanical properties as confirmed by the nanoindentation measurements.
Keywords: protective coatings; polypyrrole; nanoindentation; hardness; corrosion; EIS FULL TEXT
